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(57) Abstract: 

PURPOSE: To lower an element capacity and to execute 
an ultrahigh-speed operation by a method wherein a 
high-resistance substrate is used, a semiconductor 
multilayer structure including an active layer is 
provided on it, and a wiring which connects an electrode 
formed at the upper part of the semiconductor multilayer 
structure to a bonding pad formed on the high-resistance 
semiconductor substrate is formed into an air-bridge 
structure. 

CONSTITUTION: An optical modulator is formed so as to 
have a structure in which both sides of a mesa stripe 6 
composed of a multilayer structure by an InP buffer 
layer 2, an undoped InGaAsP waveguide layer 3, a p-lnP 
clad layer 4 and a p-lnGaAs cap layer 5 are filled into 
Fe-doped InP high-resistance layers 7. Bonding pads 15 
composed of a metal are formed selectively on one main 
face of a high-resistance semiconductor substrate 1 
composed of Fe-doped InP; an interconnection 14 which 
connects the optical modulator to the bonding pad 1 5 has 
an air-bridge structure on a semiconductor layer of the 
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